Posteriorly in the abdomen the vein is formed by the junction of the external iliac veins from the hind limbs. When first formed the vein contains a great deal of elastic tissue in its wall. It passes forward to the region of the kidneys, where it receives the two renal veins. In many species the outlet of both these veins into the vena cava is protected by powerful valves, which can prevent regurgitation. Cranial to this the two adrenal veins enter, but these are not protected by valves in the same way. Cranial again, the vein becomes partially or totally enclosed in the caudate lobe of the liver. Here the elastic tissue disappears and is replaced by a coat of muscle, which is mostly circular. During the course of the vein through the liver it receives numerous very small hepatic veins from this liver lobe which give the wall a cribriform appearance.
The relationships of the vena cava with the caudate lobe of the liver are so intimate that they cannot be separated without damage to the vein. It appears at first sight as if the adventitious coat of the vein were continuous with Glisson's capsule, but microscopical examination shows that the two organs are in fact distinct in this respect although impossible to separate because the hepatic trabeculk pass into the tunica media. The cells of this lobe of the liver, though recognizably hepatic, have a special morphology, being very spindle-shaped or elongated.
On emergence from the caudate lobe of the liver, the caudal vena cava tends to become widened at the point where a variable number of large hepatic veins enter. The wall continues to be muscular and the muscle becomes strengthened at the caval foramen, in some species being almost of the proportions of a sphincter. There are no valves protecting the outlets of the hepatic veins, so that regurgitation of blood into the liver is possible.
The vena cava passes from abdomen to thorax by way of the caval foramen in the tendinous portion of the diaphragm, and the tendon is strongly inserted into the caval wall. At this point the right crus of the diaphragm is also inserted and in some species the left crus is inserted nearby. This is in marked contrast to the foramina by which aorta and oesophagus pass through the diaphragm; in both of these there is a sliding union by means of loose fascia.
Cranial to the diaphragm, the vena cava becomes much narrower, but again very elastic and without any muscle in the walls. Except in anthropoid apes and man, the vessel passes forward for a varying length in the chest before joining with the cranial vena cava to form a small sinus venosus at the entrance to the atrium.
The morphology suggests that complex variations of pressures and flow pattern may occur within the vessel and within the related renal and hepatic veins due to respiratory movements. Furthermore, the presence of more muscular tissue in some areas than in others suggests a regulating mechanism which might play some part in hypoand hyper-tensive conditions. Accordingly, the classical studies of Franklin (1937) into flow patterns and pressures in the caudal vena cava have been repeated and extended to other species using modern cine fluorography and pressure-recording apparatus.
Investigations have been carried out on cats, goats, rabbits, monkeys and coypu rats, all under general anesthesia with nitrous oxide, oxygen and halothane (Dr Richard Gabriel). Experiments have included observation of the effect of apnea under the influence of suxamethonium chloride 786 Proc. R. Soc. Med. Volume 60 August 1967 14 and hyperventilation due to carbon dioxide added to the inspired gases.
There is a considerable variation from species to species, the pattern in cats being perhaps closest to that in man, with its pulsatile flow, reflux into hepatic veins during atrial systole and moderately high mean pressure.
In goats on the other hand, though the speed of the blood flow was very much greater than in the cats, the mean pressure was lower. There was a small respiratory variation in pressure in the abdominal vena cava; but little or no cardiac swing.
The rabbits showed to a variable degree the most striking feature described by Franklin, and noted to lesser extent in other species: that during the height of inspiration the vena cava was narrowed at the caval foramen and was sometimes occluded momentarily. This dammed back pre-hepatic blood: but, presumably because of increased pressure in the liver caused by descent of the diaphragm, hepatic blood flowed into the narrowed portion of vena cava and thence to the thorax, so that the so-called 'respiratory pump' operated upon hepatic blood alone. It has also been shown to operate upon the cranial vena cava.
Monkeys one might expect to be like man, and therefore the deep pulsatile reflux into hepatic veins maximal in expiration and coincident with atrial systole which monkeys show is of especial interest. The close resemblance to the cat is noted.
A remarkably different set of observations has been made on the coypu rat, and some of the features were reminiscent of the seal's vena cava flow as described by Barnet et al. (1958) . Contrast medium travelled freely from the vena cava up very large spinal veins during quiet respiration; but this by-pass was impeded by raising the intrathoracic pressure. There appeared to be a virtual cessation of renal blood flow during anesthesia and an indentation in the cava at the diaphragmatic opening may represent some form of sphincteric action. The hepatic portion of the cava and the hepatic veins are enormous for the size of the animal. The tremendous power of horses, their nonco-operativeness during the convalescent period and their very considerable weight produces extremely embarrassing problems in the application of modem orthopedic techniques for the repair of fractures and the restoration of other dysfunctions of the musculoskeletal system of the horse. Conventional human orthopadic techniques usually fail in the horse so that a separate and often new method of surgical reconstruction has to be planned after scrutiny of numerous radiographs prepared from each case. Surgical Unit I have developed a specially designed surgical unit at the Animal Health Trust's Equine Research Station in Newmarket in an attempt to produce medical, surgical and anesthetic procedures to meet these problems. Special ambulances have been constructed with hoists which deliver the injured horse to a transportation system which will convey the animal into the operating theatre and back again to a specially padded recovery box after the completion of surgery. The operating theatre contains an elevating table, the top of which rotates to the vertical position to accept the standing premedicated horse fitted with harness from which ropes are passed to the upper edge of the table. Anmsthesia is induced with intravenous thiopentone sodium at 1 gram per 200 lb (approximately 905 kg) bodyweight. The table top supporting the horse is manceuvred into the horizontal position. The horse is intubated and anesthesia is maintained by halothane using a circle absorber system. Operations New techniques were described for the reduction and internal fixation of simple and comminuted fractures of the first phalanx (pastern) in 3 cases. A new technique was described for the correction of a case of medial deviation of the distal third of the diaphysis of a metatarsal (cannon) bone, the special feature being a restoration of alignment without loss oflength. An orthopaedic technique was described which was used to extend the life of a valuable pregnant brood mare which suffered a very severe compound fracture of a metatarsal bone one month
